(endo-a-GalNAcase, EC 3.2.1. 97) hydrolyzes the O-glycosidic linkages of sugar chains between a-Af-acetyl-D-galactosamine and serine or threonine residues in glycoproteins. It is useful for structural and functional studies on 0-glycoside carbohydrates present in manyglycoproteins that play major roles in cell recognition, metabolism and carcinogenesis.1 "3) However, the enzyme has only been found in culture media of Clostridium perfringensA) and Diplococcus pneumoniae.5'6) Since both bacteria are anaerobic and pathogenic, the yield of the enzyme is insufficient and purification is difficult.
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Wepreviously reported the purification and the characterization of an endo-a-GalNAc-ase found in the culture fluid of Alcaligenes sp. isolated from soil.7 8) This enzyme was found to release a disaccharide (galactose /H ->3 Nacetylgalactosamine) from a wide variety of glycoproteins and glycopeptides containing O-linked oligosaccharides.8) As this disaccharide exists in most O-linked carbohydrates as a core structure and Alcaligenes sp. is aerobic and nonpathogenic, the endo-a-GalNAc-aseof Alcaligenes sp. is more useful than those of anaerobic and pathogenic bacteria. Weinvestigated the culture conditions and found that porcine gastric mucin (PGM) induced high enzyme production. The bacterium is usually grown on mediumcontaining 0.5% glucose, 0.5% peptone, 0.5% yeast extract and 0.5% NaCl, but only a small amount of endo-a-GalNAc-ase is obtained. However, endo-a-GalNAc-ase was produced in large amounts in medium containing 2% PGM at the logarithmic phase.8) Endo-a-GalNAc-ase activity was assayed using asialofetuin as a substrate, as described previously.^The effect of the PGMconcentration (0.5^.0% w/v) on the enzyme production was investigated after 2 days' cultivation. Enzyme activity increased in proportion to the amount ofPGMadded to the mediumup to 2%. No significant increase in enzymeactivity was observed when higher than 2%PGMwas added, because of the low solubility of PGM in water. This suggests that PGM induces the production of Alcaligenes sp. endo-a-GalNAcase. The enzyme was also induced by the PGM-peptide. The peptide was prepared by pronase digestion of PGM followed by gel filtration on Sephadex G-50. The digestion was performed as follows: PGM (200g) was incubated with pronase (1 g) at 37°C for 24hr and then another 1 g of pronase was added to the reaction mixture followed by incubation for one more day. Onthe addition of glucose at various concentrations to the PGMmedium, the enzyme formation was repressed with increasing concentration of glucose. The addition of only 0. 1 %glucose caused an approximately 50%decrease in enzymeformation.
To further investigate the induction of endo-a-GalNAcase production by PGM,washed cells of Alcaligenes sp. grown on glucose mediumfor 18 hr were transferred to an induction medium, containing only the PGM-peptide prepared by pronase treatment as described above, in 50mM phosphate buffer (pH 6.0) (optimum pH for induction cultivation, 6.0-7.0). After cultivation with shaking, the enzyme activity was determined. Figure 1 shows the time course of endo-a-GalNAc-ase induction. The enzyme was induced for about 8-16hr with various concentrations of the PGM-peptide, without a great change in cell growth. Since proteinic impurities produced during the growth of the bacterium in the culture mediumwere removed on the transfer of washed cells to the induction medium, the induction culture broth showed a higher specific enzyme activity than the growth culture broth. The enzyme was efficiently produced by the induction method: the induction broth contained 30 times higher specific enzyme activity than the cultivation broth. Noother glycosidase or protease was found in the induction culture fluid except /?- was eluted at the void region accompanying protein (detected as to absorbance at 280nm) and sugar (phenolsulfuric method9)) on a Sephadex G-50 column (150x 2cm). These results seem to suggest that the inducer is a higher molecular weight glycopeptide in PGM.Wealso found that a Morgan-Elson positive material10) appeared in the culture broth at an early stage of an inducing cultivation ( Fig. 2) , which soon disappeared. The enzyme was produced after this material had disappeared. This fact was confirmed by adding another 0.5g of PGMpeptide to the culture broth after 4 and 8hr cultivation, respectively.
From the results, it was suggested that the Morgan-Elson positive material might be correlated with enzyme production.
As it can liberate sugar chains from various glycoproteins, endo-a-GalNAc-ase is becoming an indispensable tool for studies on the structure and function of glycoproteins.
Therefore, a simple method for obtaining large amounts of the purified enzyme is required. The Alcaligenes sp. endo-a-GalNAc-ase may be suitable because it is an inducible enzyme synthesized by an aerobic and non-pathogenic bacterium. The compositions of the PGM-peptide that induces this enzyme and the MorganElson positive material are currently being investigated.
